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Abstract: The aims of this research, based on a case study (trainee teachers of Primary degree
and Secondary Education–MAES of the University of Valencia, Spain), are to analyse the students’
memories and perceptions of their training about floods; to examine the interest in teaching these
contents in Social Science and/or Geography classes; and to analyse their proposals to improve
teacher training. Methodologically, a questionnaire was distributed among 204 future teachers. The
results indicate that the majority, in both groups, (degree and MAES) consider themselves to have
a medium level of preparedness to teach these contents to schoolchildren (value of 3): 47.0% of
the degree students and 47.4% of the MAES students. In both groups, the majority (89.2% degree;
57.9% MAES) indicate that they had not received training in the university or if they had, it had been
insufficient. The study reveals that both those who have received training and those who have not
believe themselves to have a similar level of preparedness. As the results of this study show, there is
still a lot of ground to be covered in the field of education so that it may become an essential tool to
generate a society that is more resilient to climate change.
Keywords: floods; teaching; education; Social Sciences; Geography
1. Introduction
In recent decades, in the European Mediterranean region, the risk of flooding has
increased due to the rise in both the exposure and vulnerability of the population [1]. To
this we should add the effects of climate change, which, according to the Intergovernmental
Panel on Climate Change [2], will cause an increase in the frequency and intensity of heavy
rains. As explained by Mann et al. [3], Muñoz et al. [4], Serrano [5] and Woolings [6], this
is a well-known and verified fact in this region. In the Iberian Peninsula (within which
the area of study, the Region of Valencia, is located), a change in rainfall patterns has been
observed (except on the Cantabrian coast) [7]. There has also been an alteration in the
seasonality of rainfall since the 1980s. This process has been more acute in the Eastern half
of the peninsula where there has been a decrease in rainfall in spring and an increase in the
autumn months [8]. Finally, there has been an increase in the frequency of these extreme
atmospheric events related to wavelike patterns of atmospheric circulation in the upper
layers of the atmosphere and an increase from the 1990s of Isolated Depression at High
Levels (DANAs) [4].
Floods constitute one of the natural hazards that cause the most casualties and deaths
in Spain, Europe and the world. In 2019, 5110 people died due to floods worldwide [9].
Furthermore, according to the forecasts, it is estimated that in 2050, annual flood victims
could amount to 300,000 and as many as 390,000 from the 2080s [10]. The EM-DAT
(2021) [11] reports that between 2000 and 2020, 1933 human lives were lost in Europe due
to 400 flood events and almost 6.8 million people were affected. In Spain, fatalities caused
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by floods amounted to 20 people in 2019 [12], which represents 20% of total fatalities in
this year due to extreme natural events. For the period 1995–2015, Olcina [13] calculates
a total of 526 deaths in this country. This problem is acknowledged by Spain’s Ministry
for Ecological Transition [14], which states that floods are the natural risk that cause the
greatest damage in Spain both on an economic level and in terms of human lives.
In Spain, the expansion of built-up areas, particularly in the coastal areas of the
Mediterranean region, has been a determining factor in the increase in flood risk over
the last few decades [1]. According to Olcina [13], in Spain two million people live in
areas of high flood risk and the Mediterranean area is the region hardest hit. In this area,
where the Region of Valencia is located (the study area), according to the Action Plan of the
Territorial Action for Flood Risk Prevention [15], approximately 600,000 inhabitants (12%
of the population) reside in areas at risk of flooding. Of this population, almost a quarter of
a million people reside in low risk places, but around 30,000 live in areas with a high risk.
According to the Joint Research Centre [16], natural risk management has undergone
significant changes over the last two decades in developed countries [17]. Parker [18] ar-
gues that, in previous decades, the main measure to reduce flood risk was the construction
of hydraulic works to guarantee the level of security in the affected areas. These actions
led to overconfidence in the engineering works and the maintenance and development
of inappropriate actions that increased exposure and vulnerability [19]. Since 2000, ac-
tions aimed at decreasing hazards have given way to measures to reduce vulnerability
and exposure [20]. These are based on land management uses, risk mapping, and the
construction of “soft” infrastructures that are more respectful with the environment [21].
Nevertheless, according to Morote and Olcina [22], instruction in schools (a non-structural
action) is largely overlooked. In this sense, in developed countries, it is considered essential
to train future citizens in issues related to science [23], but also in connection with their
daily lives [19].
The above described situations show that this phenomenon is a social problem that
has an enormous impact and is highly relevant in terms of both scientific content and
teaching methods [24]. If these climate change scenarios become a reality (see for example
the floods in central Europe and Asia in July 2021), there will be an urgent need for a
more aware society that is educated in and adapted to these phenomena in which school
education should form a key pillar [19,20,25]. Therefore, in recent years, different authors
have expressed the importance of the educational factor for reducing risk and adapting to
climate change [26–28].
The need for rigorous teaching in atmospheric risks has been endorsed by the United
Nations with its promotion of education in climate change and associated extreme weather
events as a basic action to achieve the so-called Sustainable Development Goals (SDG)
(2030 Agenda) [29]. Specifically, climate change is addressed in Objective 13 (“Climate
Action”) which pursues the following goals in relation to risk: (1) strengthen resilience and
adaptive capacity to climate-related hazards and disasters in all countries; (2) integrate
climate change measures into national policies, strategies and planning; and (3) improve
education, awareness-raising and human and institutional capacity on climate change
mitigation, adaptation, impact reduction and early warning. Furthermore, in its Fifth
Report, the IPCC [10] referred to the role of education in adapting society to climate change
in order to increase its resilience.
For this reason, in Spain, addressing these topics in the classrooms and in teacher
training should be a priority, as established in the current curricula. For example, for the
case of Primary Education (Royal Decree 126/2014, of 28 February) in the field of Social
Science, these contents should be included in Block 2 “The world in which we live”. In
Obligatory Secondary Education (Royal Decree 1105/2014, of 26 December), in the subject
of Geography, these contents are included in the First Cycle of ESO (Compulsory Secondary
Education) (Block 1 “The physical environment”) and in the second year of Baccalaureate
in Block 3 (“Climate diversity and vegetation”) and Block 4 (“Hydrography”).
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With regard to the studies published in the field education on flood risk, in recent
years there has been a significant increase in scientific production on an international level.
For example, we can refer to: the studies carried out in Asia on the implementation and de-
velopment of educational plans for adapting to floods [30]; studies on social representations
of the students [31]; the evaluation of the resilience and prevention measures in schools to
address this phenomenon [32–34]; the evaluation of the effectiveness of drills [35]; educa-
tional programmes to improve training on flood risk [36]; or the analysis of experiences of
these disasters in the field of education [37,38]. Worth mentioning are the studies carried
out in the USA on the design of educational programmes that include flood risk [39,40].
In Europe, noteworthy studies have been conducted in the United Kingdom [41,42], the
Netherlands [43], Poland [44], Slovenia [45] and Romania [46]. In Africa, Mudavanhu [47]
has analysed the risk of flood and education.
In Spain, research on this subject matter has been principally carried out in the field
of Natural Sciences [48–50]. These types of studies related to Geography and/or Social
Sciences teaching are scarce and recent [51]. With respect to the Mediterranean region and
flood risk, studies have been carried out on the social representations of the future Primary
School teachers [19,20,24] and educational proposals [52,53].
Understanding the social representations that future teachers have of flooding is a
priority action for generating changes in their behaviour and, therefore, that of their future
students [19]. For this reason, the aims of this research, based on a case study (trainee
teachers of Primary and Secondary Education, Master’s degree in Secondary Education
Training, MAES of the University of Valencia, Spain), are: to analyse the students’ memories
and perceptions of their training about floods (objectives 1 and 2); to examine the interest
that future teachers have in teaching these contents in Social Science and/or Geography
classes (objective 3); and to analyse their proposals to improve teacher training in flood
risk at the university stage (objective 4).
The starting hypothesis is that the participants consider themselves to be under-
prepared to teach this topic in class. It is expected that they express a high level of interest
in teaching this topic in the classroom. With respect to their proposals for improvement, we
would expect the responses to be related to activities based on drills and talks by experts
on topics not covered in the school and university curricula. This would highlight that
the future teachers regard this topic as something outside of the school context despite
its considerable repercussion on society and the role that the education factor can play
in the training of the youngest cohorts. Regarding the groups analysed, there should be
differences between them due to the influence of the disciplines in which they are trained,
particularly those students from the MAES, as they are graduates of History, Art History
and Geography.
2. Methods
2.1. Design of the Research
This study is based on a mixed correlational and exploratory study (non-experimental).
It has a transversal design, as the information analysed was gathered at a specific moment
(the academic years of 2019–2020 and 2020–2021) and refers to a case study (future teachers):
students of the Primary Education Teacher degree and Master’s degree in Secondary
Education Training (MAES) of the University of Valencia (Spain).
2.2. Context and Respondents
With regard to the context and the respondents, the selection procedure was conducted
through non-probability sampling (availability or convenience sampling). Two groups
from the fourth year of the Primary Education Teacher degree (Faculty of Teaching Training)
were selected (189 students enrolled). These participants took the subject of “Didactics of
Social Sciences: applied aspects” (code 33651; academic years 2019–2020 and 2020–2021).
One group of the MAES was selected (42 students enrolled in the Geography and History
specialisation). These participants were registered in the subject of “Teaching and learning
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of Geography” (code 40518; academic year 2020–2021). These are the only two subjects that
contain geographic content in these studies.
In the degree, with respect to the representativeness of the sample and taking into
account the total number of students enrolled (n = 189), a minimum of 148 students would
be required to obtain a representative sample so as to achieve a confidence interval of 99%
and a margin of error of 5%. The total number of respondents was 166, so a representative
number was achieved. With respect to the MAES (42 students enrolled), the minimum of
participants should be 38 for a 95% confidence level and a 5% margin of error. The total
number of participants in this group was 38. As a result, the total number of students
participating in the study was 204.
With respect to the socio-demographic characteristics, in the degree it should be noted
that the majority of the respondents were women (72.3%; n = 120). These data are within
the standard ranges of the students of the Faculty of Teaching Training, as the percentage
of women is 79.5% [54]. With regard to age, the average is 21.6. In relation to the MAES,
women represent 50.0% (n = 19) and the average age is 26.9. An added and distinctive
feature of the MAES group is the training (degree) they have undertaken. In this sense, it is
worth highlighting the small number of students with a Geography degree (5.3%; n = 2).
This is important to note because the subject under study (floods) is studied in the field
of geographic science. The largest number of students of the MAES comes from History
(47.4%; n = 18) and Art History (36.8%; n = 14) degrees. Finally, a fourth typology includes
“other degrees” (Marketing, Law, Sociology) (7.9%; n =3).
2.3. Questionnaire and Data Analysis
The instrument designed to carry out the research is based on a questionnaire to
obtain the data needed to achieve the aims proposed. This questionnaire was validated
and used in other studies [19,20]. For the purposes of this research, we adapted certain
questions regarding Secondary Education and the postgraduate stage. The questionnaire
was divided into six sections with a total of 31 items: (1) social characteristics; (2) the flood
risk in your village; (3) flooding events in the educational centre—the route from home to
school/high school; (4) training on the flood risk in school and university years; (5) the
perception of the flood risk assertion; and (6) teacher training on flood risk. For this study
(in accordance with the aims proposed), the results obtained in parts 4 (items 17, 28 and 29)
and 6 (items 24–27 and 30) were used (see Table 1).
Table 1. Items of the questionnaire used for this research.
Part 4. Future Teachers’ Memories of Their Training about Floods in School and University Years
Item (n◦) Response Type/Variable
Item 17. During your school years, did you receive any type of
information about flood risk? Closed-ended question: No (0)/Yes (1)/Do not know/No answer (2)
Item 28. Have you previously received any training on these contents at
University (during your degree)? Closed-ended question: No (0)/Yes (1)/Do not know/No answer (2)
Item 29. Have you previously received any training on these contents at
University (during the MAES)? (question only for the MAES students). Closed-ended question: No (0)/Yes (1)/Do not know/No answer (2)
Part 6. Teacher’s Perception about Training on Flood Risk
Item 24. As a future teacher, do you think that you are qualified to train
these contents?
Likert scale (1–5): 1 is the lowest qualification and 5 the
highest qualification.
Item 25. Could you explain the reason for your previous answer? Open question.
Item 26. Do you think that is interesting teach these contents in
the classroom?
Likert scale (1–5): 1 is the lowest importance and 5 the
highest importance.
Item 27. Could you explain the reason for your previous answer? Open question.
Item 30. What would you propose to improve your training on these
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In order to assess the construct validity of the questionnaire, several procedures were
carried out. First, a statistical analysis was conducted of the ordinal variables (items 24 and
26). Of these variables, it was found that there was an acceptable standard deviation as the
value obtained was between 0 > 1. Second, the construct was subject to the Kaiser–Meyer–
Olkin (KMO) validity test which indicates whether the factor analysis of the instrument
is acceptable or not. The KMO test gave a positive result of 0.50 (see Table 2), which,
according to other factor reliability studies, is considered to be an acceptable level [55].
Third, being a mixed questionnaire (quantitative and qualitative), the Friedman Chi-
squared test (Friedman’s X2) has been carried out. It generates a positive value of 0.105, far
from zero (>0.05), which indicates that there is discrepancy between the variables, so the
variables would not be dependent on one another [56,57]. The results obtained through
these procedures render the research reliable, as in the case of other studies on the teaching
of Social Sciences [58].
Table 2. Construct Validity (Kaiser–Meyer–Olkin (KMO) and Bartlett’s test).
Test of Kaiser–Meyer–Olkin of suitability sampling 0.500





With respect to the data analysis procedure, the program SPSS v 26 was used to carry
out a statistical-descriptive analysis of frequencies and percentages. In the data analysis,
when necessary, non-parametric statistics were used to test hypotheses. The Mann–Whitney
(two independent samples) and Kruskal–Wallis tests (more than two independent samples)
were considered suitable for non-normalised distributions to establish relations between
items 24, 26 and 30 (dependent variables) with 17, 28 and 29 (independent variables).
Furthermore, for the correlation analysis, the Chi-squared test was carried out for the
nominal variables (items 17, 25, 28 and 30), and Spearman’s RHO correlation tests were
conducted for the ordinal variables (items 24 and 26). The opinions in the open responses
(qualitative information) of items 25, 27 and 30 have been coded (see Tables 3–5).
Table 3. Coding of answers to item 25.
Response Type Code
I am not qualified 0
I have not received training 1
I have received training, but I need more information 2
I have received training and I feel qualified 3
I feel qualified because it is an easy subject to teach 4
Do not know/no answer 5
Source: own elaboration.
Table 4. Coding of answers to item 27.
Response Type Code
Do not know/no answer 0
To increase resilience 1
To increase awareness 2
Because it is an important issue for society 3
Source: own elaboration.
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Table 5. Coding of answers to item 30.
Response Type Code
More information and resources 1
Do drills and talks by experts 2
Share real-life experiences 3
Specific subjects and courses on this topic 4
Understand the reason of floods 5
Viewing videos and documentaries 6
Others 7
Do not know/no answer 8
Source: own elaboration.
2.4. Procedure
The questionnaire was distributed in a mid-term session (first four-month period)
during the last week of November (2019 and 2020) and with a response time of 20 min.
It should be also noted that the questionnaire was administered prior to the teaching of
sessions related to climate and natural hazards so as not to influence the answers. Finally,
the participants’ anonymity was preserved during the entire procedure and confidentiality
was guaranteed in writing.
3. Results
3.1. Future Teachers’ Memories of Their Training about Floods
With respect to their school education (item 17), a minority of the participants of
both the degree and the MAES indicate that they received training: 26.5% (n = 44) of
the degree course students and 23.7% (n = 9) of the MAES students (see Table 6). There
is a remarkable number of participants in the case of the MAES students who do not
remember (36.8%; n = 14), maybe because more time has passed since the end of their
school years (more than five years). The Chi-squared test reveals that the association
between these two variables (training and qualification—degree and Master’s degree—
MAES) is not significant (Pearson’s Chi-squared = 7.790; p = 0.020). Therefore, the two
variables are independent.




n 94 15 109
% 56.6% 39.5% 53.4%
1
n 44 9 53
% 26.5% 23.7% 26.0%
2
n 28 14 42
% 16.9% 36.8% 20.6%
Total
n 166 38 204
% 100.0% 100.0% 100.0%
Source: survey results. Own elaboration. Note: No (0)/Yes (1)/Do not know/No answer (2).
With respect to university training (item 28), there is a noteworthy difference between
those who received training and those who did not between the two groups. In this case,
the academic discipline plays a relevant role, as 34.2% (n = 13) of the students of the MAES
received training when studying their degree. This percentage is only 6.0% (n = 10) for
the degree students (Figure 1). This indicates that the subject of study is more relevant for
studies related to the Social Sciences (principally History and Geography). These contents
are not usually taught in Education degrees as greater importance is given to teaching
procedures and strategies. The Chi-squared test shows that the association between these
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two variables is significant (Pearson’s Chi-squared = 25.958; p = 0.001). In other words,
they are significantly related (p < 0.05). This indicates that the two variables are dependent
on one another. Therefore, training on flood risk is influenced by the degree subject of the
teachers. In any case, the data on both groups show very low values with respect to the
total sample. From this, we could deduce that teachers may respond that they consider
themselves to be insufficiently prepared to teach these contents to schoolchildren as we
will see in the following point.
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Figure 1. Future teachers’ memories on flood risk training during the university education (item 28).
Source: survey results. Own elaboration. Note: No (0)/Yes (1)/Do not know/No answer (2).
For the specific group of the MAES students, it is also interesting to analyse the
university training received during their undergraduate degree (Geography, History and
Art History). The data indicate that the geographers received training (100.0%; n = 2), while
this figure falls to 50.0% (n = 9) for History graduates and 14.3% (n = 2) for Art History
graduates. The Chi-squared test reveals that the association between these two variables
is not significant (Pearson’s chi-squared = 14.171; p = 0.028). Therefore, the variables are
independent. As the MAES student sample is smaller (n = 38) than that of the participants
of the Education Degree (n = 166), analysis and data collection in the future will required
in order to draw clearer conclusions for the MAES students.
3.2. Are Future Teachers Qualified to Teach These Contents in the School Stage?
After examini g the ducation rec ived by the participants, heir degr e of pre ared-
n ss to teach these conte s in the school stages were an lysed (item 24). The results
indicate that the majority, (degr e and MAES) consider th mselve to have a mediu level
of pr paredness (value of 3): 47.0% (n = 78) of the degre student and 47.4% (n = 18) of the
MAES students (see Table 7). The Mann–Whitney U test is used to compar the participan s
who responded on their level of preparedness to teach these contents. Although the MAES
students have higher values (average range of 107.47) than the degree students (average
range of 101.36), the differences between the two groups are not significant (U = 2965.0;
p = 0.535) (Table 8).
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Table 8. Relation between preparedness (item 24) and qualification (degree and MAES).
Preparedness
Mann–Whitney U test 2965.000
Wilcoxon W test 16,826.000
Z −0.621
Asymptotic significance (bilateral) 0.535
A. Grouping variable: Qualification
Source: survey results. Own elaboration.
In relation to the preparedness of the teachers, the participants were also asked to
give reasons for their answers (item 25). The results indicate that for both groups, the most
frequent answers were those of Type 1 (“I have not received training”) and Type 2 (“I have
received training, but I need more information”) (Figure 2). These data reveal that future
teachers do not feel qualified to teach this topic in the classroom as together, these two
responses exceed 65.0% of the total. For example, some of the Type 1 responses are: “I have
never been taught anything about floods” (student no. 3 of the degree course) or “due to the
lack of information about risk prevention” (student no. 12 of the MAES). With respect to the
Type 2 responses: “I have received training, but I would need prior preparation” (student
no. 15 of the degree course); “I would have to reinforce my understanding and acquire new
knowledge” (student no. 23 of the MAES). The Chi-squared test reveals that the association
between these two variables is not significant (Pearson’s Chi-squared = 4.244; p = 0.515).
Therefore, the variables are independent. This indicates that the qualification (degree or
MAES) does not influence the response regarding preparedness.
Furthermore, item 24 (preparedness) has been related to university training in the
degree (item 28). For the case of the degree group (Primary Education degree), the data
indicate that there is no difference in the preparedness of those students who have received
training at university and those who have not (Table 9). The Kruskal–Wallis test was
used to compare the responses regarding the preparedness of the future teachers with the
training that they had received during their university degree course. Even though the
average range is higher for those who had received training (average range of 100.15), the
differences between the categories of preparedness were not significant (Kruskal–Wallis
H = 1.625; p = 0.444) (see Table 10).
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(group of the degree in Primary Education).





n 4 1 0 5
% 2.7% 10.0% 0.0% 3.0%
2
n 54 1 3 58
% 36.5% 10.0% 37.5% 34.9%
3
n 68 5 5 78
% 45.9% 50.0% 62.5% 47.0%
4
n 15 3 0 18
% 10.1% 30.0% 0.0% 10.8%
5
n 7 0 0 7
% 4.7% 0.0% 0.0% 4.2%
Total
n 148 10 8 166
% 100.0% 100.0% 100.0% 100.0%
Source: survey results. Own elaboration. Note: axis of “University training (in the undergraduate degree)”: No (0)/Yes (1)/Do not
know/No answer (2); axis of “Preparedness”: Likert scale (1–5): 1 is the lowest qualification and 5 the highest qualification.
For the case of the MAES group, a similar situation can be observed to that of the
Primary Education degree students. However, one aspect should be pointed out: in the
MAES two students who received training responded that they had a preparedness of 5.
This was not the case for the degree group. Nevertheless, in general, the data indicate that
there is no difference in the preparedness depending on whether students have received
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training at university or not (Table 11). The Kruskal–Wallis test corroborates the previous
statement. The results of this test show that the differences between the categories of
preparedness were not significant (Kruskal–Wallis H = 3.229; p = 0.199) (see Table 12).
Table 10. Non-parametric tests of the relationship between items 24 and 28 (group of the degree in Primary Education).
Ranges











Source: survey results. Own elaboration. Note: No (0)/Yes (1)/Do not know/No answer (2).
Table 11. Relationship between preparedness (item 24) and university training during the undergraduate degree (item 28)
(MAES group).





n 3 1 0 4
% 13.6% 7.7% 0.0% 10.5
2
n 6 2 0 8
% 27.3% 15.4% 0.0% 21.1%
3
n 10 6 2 18
% 45.5% 46.2% 66.7% 47.4%
4
n 3 2 1 6
% 13.6% 15.4% 33.3% 15.8%
5
n 0 2 0 2
% 0.0% 15.4% 0.0% 5.3%
Total
n 22 13 3 38
% 100.0% 100.0% 100.0% 100.0%
Source: survey results. Own elaboration. Note: axis of “University training (in the undergraduate degree)”: No (0)/Yes (1)/Do not
know/No answer (2); axis of “Preparedness”: Likert scale (1–5): 1 is the lowest qualification and 5 the highest qualification.
3.3. Interest in Teaching the Risks of Flooding to Schoolchildren
The next objective contemplated in this study is to analyse the interest to teach this
topic to children in Primary Education (degree group) and Secondary Education (MAES
group). The results obtained indicate that there is considerable interest in this topic, as the
majority of the responses are concentrated in values 4 and 5 (see Figure 3). The result of
the Mann–Whitney U test shows that the differences between the interest categories were
not significant (U = 3.153; p = 0.997). Therefore, the variables are independent.
Sustainability 2021, 13, 8560 11 of 21
Table 12. Non-parametric tests of the relationship between items 24 and 28 (MAES group).
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Figure 3. Interest in teaching flood risk to schoolchildren (item 26). Source: survey results. Own
elaboration. Note: Likert scale (1–5): 1 is the lowest qualification and 5 the highest interest.
In relation to their interest in teaching this topic, the future teachers were also asked to
give reasons for their answers (item 27). Among them, we can highlight both similar and
different responses. The similar responses are related to the Type 1 reasons (“to increase
resilience”) and Type 2 reasons (“to increase awareness”), which together account for 50.0%
of the total (see Figure 4). Representative Type 1 responses are: “I believe it is important
to be trained in this aspect. It is always important to know what to do when a risk arises”
(student no. 3 of the degree course); “I believe that many cases of floods could be avoided
if the correct measures are taken by the institutions/society and this should have a solid
base in the teaching-learning process” (student no. 19 of the MAES). Type 2 responses
included: “To raise the student’s awareness of the possible risks of floods and how they can
occur” (student no. 34 of the degree); “at some point the phenomenon of flooding should
be taught so that the students can gain knowledge but mostly to raise their awareness. All
of this should be directed at reducing the possible economic and human costs inhere t in
floods” (student no. 11 of the MAES).
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Figure 4. Reasons for the interest in teaching flood risk to schoolchildren (item 27). Source: survey
results. Own elaboration. Note: “Do not know/no answer” (0); “To increase resilience” (1); “To
increase awareness” (2); “Because it is an important issue for society” (3).
When comparing the two groups, differences are found for the case of the degree
course, in the “no response” category (24.7%; n = 41). In the MAES group, the differences
are related to the “it is an important issue for society” (Type 3) category, which represent
47.4% (n = 18). The latter response (Type 3) is important as the participants give relevance
to the terms of society and population: “they are phenomena that are frequently found in
society and the media and have physical, economic and human effects” (student no. 22 of
the MAES); “it is important to know the natural risks, particularly in areas such as Valencia
where it rains a lot in a short space of time” (student no. 23 of the MAES); “it is a major
issue and affects people on an economic (possible material level) social and environmental
level (student no. 26 of the AES). The result of the Chi-squared test reveals that the
association between these two variables is significant (Pearson’s Chi-squared = 11.786;
p = 0.008). Therefore, the two variables are dependent, that is, the reasons for the interest
shown depend on the type of group (degree or MAES) (Table 13).
Table 13. Relationship between reasons for interest (item 27) and the qualification (degree and MAES).
Chi-Squared Test
Value df Asymptotic Significance (Bilateral)
Pearson’s chi-squared 11.786 3 0.008
i eliho d ratio 12.963 3 0.005
ear by linear associat on 9.341 1 0.0 2
u ber of valid cases 204
Source: survey results. Own elaboration.
An inter sting relationship between vari bles can be found between interes (item 26)
and preparedness (item 24). As the data obtained from the int rest variable are high in
both groups, (degree and MAES), the Spearman RHO test confirms that there is no direct
relationship between thes two variables. In other words, not being prepared do s n t
mean that the interest in teaching t ese contents is low: RHO = 0.083 (degree); RHO = 0.065
(MAES) (Table 14).
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Correlation coefficient 0.065 1.000
Sig. (bilateral) 0.698
N 38 38
Source: survey results. Own elaboration.
3.4. What Do the Future Teachers Propose to Improve Their Preparedness for Teaching Flood Risk?
The last objective of this research is to analyse the proposals of the future teachers
to improve their training and preparedness for teaching flood risk (item 30). Among the
students of the degree course, we can highlight the Type 1 proposal “More information
and resources” (56.0%; n = 93). This percentage is slightly lower in the MAES group (39.5%;
n = 15) (see Figure 5). Some of these proposals are: “for our teachers to provide us with
resources and show us how to teach them to the children” (student no. 8 of the degree);
“more time, information and resources to work with these contents in the practical period
in the Practicum centres” (student no. 36 of the MAES).Sustainability 2021, 13, 8560 14 of 22  
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Figure 5. Proposals of the future teachers to improve their training on flood risk at the university
stage (item 30). Source: survey results. Own laboration. Note: “Mor information and resources” (1);
“Do drills and talks by experts” (2); “Share real-life experiences” (3); “Specific subjects and courses
on this topic” (4); “Understand the reason of floods” (5); “Viewing videos and documentaries” (6);
“Others” (7); “Do not know/no answer” (8).
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Unlike the students of the degree course, those of the Master’s degree suggest two
types of proposals: “share real-life experiences” (Type 3) (21.1%; n = 8) and those who
replied “Do not know/no answer”, that is, they did not have any proposals to offer (Type
8) (28.9%; n = 11). Some of the Type 3 responses are: “To see examples and real floods
occurring in the Region of Valencia” (student no. 21 of the MAES). It is also noteworthy that
the degree group was the only group to propose the improvement of their training through
drills and talks (Type 2) (13.9%; n = 23). As we will see in the Discussions section, this is
highly characteristic of this type of student. Some of these proposals are: “talks by experts”
(student no. 14 and 15 of the degree course); “workshops and courses” (student no. 19 of
the degree). The result of the Chi-squared test shows that the association between these
two variables (proposals and qualification) is significant (Pearson’s Chi-squared = 28.205;
p = 0.001). Therefore, they are dependent variables. That is, the qualification being studied
by the participants influences the type of proposals made to improve the training and
preparing of teachers.
4. Discussion
This research has furthered the knowledge of the memories and perceptions of the
future teachers training about floods. The aims defined have been fulfilled: (1) the memories
and perceptions of the teachers to teach these contents has been analysed (objectives 1
and 2); (2) the interest of the teachers in being trained to teach this risk in Social Science
and/or Geography classes has been examined (objective 3); (3) the proposals made by
them to improve their training and preparedness have been addressed (objective 4). The
hypotheses have been partly fulfilled: with respect to the preparedness of the teachers, we
have confirmed that the participants do not consider themselves to be sufficiently prepared
to teach these contents to schoolchildren. This gives us cause to believe that this fact could
be influenced by the training received. However, the study reveals that both those who
have received training and those who have not believe themselves to have a similar level
of preparedness.
In relation with the training about floods, Morote and Souto [24] indicate that only
12.1% of the future Primary Education teachers received information during their school
period. Morote and Hernández [20] highlight that most of the future teachers did not
receive training (68.3%). These data contrast, for example, with other topics such as climate
change. Studies such as Morote [59] show that 83.1% of trainee Primary Education teachers
received training during their school years. In our study, with regard to the training
received during the teachers’ school years, the data indicate that the majority of the future
teachers did not receive training on flood risk. In both groups (degree and MAES), those
who remember having received such training represent less than 30.0%.
As we have seen, at the university stage, flood risk is addressed differently depending
on the discipline of the degree. The most attention to this topic is given in the Geography
and History degrees, as the contents are geographical or transversal (in the case of History).
However, in the Primary Education degree, the subjects on Pedagogy and those related
to teaching–learning strategies are predominant. Therefore, in this degree, less attention
is paid to the subjects referring to Geographical and/or Social Science content. This is
giving rise to a “teaching of nothing”. In other words, the students are being trained in
teaching–learning strategies, but they have difficulties when implementing certain contents
due to a lack of training in the different disciplines [60,61].
In relation to this issue (lack of training on flood risk), other authors have analysed
which factors influence the effectiveness of the contents taught. The studies show that
the use of the experimental class simulation method was more effective than the class
discussion method. Azmi et al. [36] evaluate the effectiveness of knowledge transfer in
disaster learning among school children by using two different learning methods with
the same learning module. In their research, a total of 337 elementary school children
around Klang Valley (Malaysia) were randomly recruited and grouped into experimental
and control group. They conclude that the learning materials have little influence when
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implementing an effective knowledge transfer. However, awakening interest in learning
was a key factor. A similar theme is analysed in the study by Ahn et al. [37], which indicates
that more than 70% of teachers and students preferred experience-based learning on flood
disaster safety. In addition, it highlights the importance of using the role-playing method
of flood disaster to further the knowledge of students and knowing their attitudes in the
face of flooding [35]. The results showed by the authors are that the use of the experimental
class simulation method was more effective than the control class discussion method. The
level of effectiveness of learning outcomes by using the t-test shows the average value of
the control class pre-test 57.9, and the post-test control class 67.4 based on the n-gain test
the increase in learning outcomes in the control class is low with the number 0.225.
Regarding the preparedness, studies such as Morote and Hernández [20] have also
shown the low level of preparation to explain these contents in schools: the value obtained
(Likert scale) was 2.9 (out of 5). It has also been found that there is no direct relationship
between being prepared and having received training, as even those who had received
training did not feel qualified. This highlights that the training that they received was not
effective or sufficient. Similar results have been obtained in other studies, such as those
by Morote and Hernández [20] and Morgan [62]. In the first study, the authors report that
the respondents indicate that the instruction received was brief, superficial and based on
information drawn from textbooks and emergency protocols. The results from our study
show that the preparedness of teachers to explain the contents on flood risk generates
average values (ranges of 2 and 3). With respect to the reasons given in their answers, in
both groups the majority indicate that they had not received training or if they had, it had
been insufficient. In other words, they do not feel qualified to work with these contents in
the school classrooms.
This limited and non-rigorous information could lead future teachers to take the
information provided in the media and use it as their own or use it as a principal source
of information. This has been corroborated by Morote et al. [63] for the case of climate
change. This study reveals that the majority of future teachers receive information about
climate change through broadcast media and the Internet (86.2%). Other authors also
indicate an excessive use of the school textbook which, as analysed by different researchers
in relation to climate change and extreme weather risks, include major errors, excessive
catastrophism and are not rigorous. Moreover, they make the same errors as those made
by the media [22,23,64]. As noted by Morote and Souto [24], the lack of scientific rigour of
the textbooks and the absence of training received by teachers could mean that this topic is
not addressed in the classroom or done so with a lack of scientific accuracy.
In relation with the interest of teach floods, it should be noted that it is endorsed
by the regulatory framework. The topic of floods is compulsory in the subject of Social
Science (according to the Royal Decree 126/2014 of Primary Education) and in the subject
of Geography (1st cycle of Compulsory Secondary Education and the 2nd year of Baccalau-
reate), as stipulated by Royal Decree 1105/2014. Morote and Hernández [20], obtained
that the majority of the future teachers state that it is important to teach about floods in
schools (value of 4.4 in the Likert scale of 5). In our study, the participants give a high value
(between 4 and 5) in response to their interest in teaching this topic in the classroom. Both
the degree students and those of the MAES coincide in the reasons for their answer: to
generate a “resilient” and “aware” population.
One point to consider is the transcendental role that education can play in reducing
flood risk. This is contemplated as a factor that contributes to increasing resilience and
reducing the vulnerability of society. The importance of education and that of raising
awareness among learners about the causes and patterns of disasters has been analysed by
Ahmad and Numan [30] in Bangladesh. Their study highlights that the lack of awareness
of the sustainable use of natural resources has enhanced the degree and frequency of these
disasters in recent decades. The research proves that the Bangladesh Open University (BOU)
is a unique educational institution which, through the ODL method of teaching, using
various educational media like tutorial support, printed study materials, electronic media,
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internet, cellular phone, etc. can provided a wide range of knowledge about the disaster
vulnerability, risk reduction and management strategies to its learners. In relation with the
work of Zhong et al. [31], the authors investigated a three-year disaster education program
conducted in schools in Sichuan Province (China). From three pilot counties, the authors
used stratified cluster sampling in 2016 and 2018 to separately survey the risk perceptions
of 2105 children (baseline) and 1710 children (post-intervention), respectively, aged 8–12, in
45 primary schools. Zhong et al. [31] showed that the interaction effects between disaster
education and parent–child interaction were statistically significant, and parent–child
interaction was a moderating factor for improving risk perception (standardised indirect
effect = 0.055, p < 0.001). These authors consider that children’s flood risk perceptions can
be cultivated through disaster education, which is crucial for improving disaster resilience
and adaptation to climate extremes.
In Pakistan, Shah et al. [34] explain that education sector disaster resilience can be
achieved through an integrated planning and implementation approach. Despite this
relevance, Morote and Hernández [19] have calculated that the education factor has a
global value of 3.6 (out of 5) in terms of the relevance given to it by future teachers for
minimising flood risk, but it is ranked fifth of a total of 6 items. Furthermore, those who
confirm that they have received training give it an even lower score (2.7). This gives cause
for concern as it indicates that future teachers give a low value to the education factor
to mitigate these phenomena. As indicated by Morote and Hernández [19], this may be
because they consider the training received as being ineffective.
Finally, the responses obtained in this study regarding the proposals that the fu-
ture teachers would implement in schools greatly coincide with those obtained by Souto
et al. [65]. These researchers indicate that the majority of the proposals are related to how to
address the phenomenon of flooding (emergency protocols), the analysis of past episodes
and field trips. According to these authors, one aspect of these proposals that should be
highlighted is that the students emphasise that these risks should be addressed from the
study of the consequences (after the disaster has happened) and not so much from the
point of view of their causes (climatic or human-related). According with the hypothesis, in
part, they are not fulfilled: “we would expect the responses to be related to activities based
on drills and talks by experts on topics not covered in the school and university curricula”.
Only the students of the Education Degree proposed actions related to training activities
involving drills and talks by experts on the subject. This suggests that the future teachers
of Primary Education regard this topic as something outside of the school context despite
the considerable role that the training of the youngest cohorts can play. However, in the
MAES group, the improvements proposed are related to sharing real experiences, but a
considerable number of these participants also respond that they “do not know what to
propose”. This last response is not completely negative, as the students are in their training
phase and, it shows a higher level of self-criticism than the degree students. This could be
influenced by their training in different disciplines and their maturity (older age) and the
fact that they are studying a specific post-graduate degree that enables them to access the
professional activity.
In relation with the proposals, many studies have been carried out from the perspec-
tive of education in the USA and Europe [66,67] with a particular focus on the design of
educational programmes and teaching methods [39,40,42]). According to Gary et al. [39],
education is an important tool to increase the capacity of local government for community
flood adaptation. With respect to the methods, Lutz [66] propose an alternative conception
of risk based on evaluating participants’ perceptions of their learning experiences using
the analogy between playing a game of chance and living in a hazardous situation. In the
Netherlands, the study by Bosschaart et al. [43] focuses on designing a flood-risk education
programme to enhance the flood-risk perception of 15-year-old students. A total of 271 stu-
dents participated in this study. The results of this research showed that the intervention
caused increases in risk perception while perceptions of fear and trust remained the same.
However, according with the authors, preparedness intentions did not change.
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In Africa, the aim of Mudavanhu [47] was to analyse schoolchildren’s specific vul-
nerabilities to flood disasters that need to be taken into account in policy development.
The author indicates that floods cause loss of learning hours, loss of qualified personnel,
outbreak of waterborne diseases, high absenteeism and low syllabus coverage leading to
children’s poor academic performance. Besides this, the author recommends that a culture
of safety be promoted through disaster education, development of good road networks and
enforcement of building codes during construction of school infrastructure. In addition, in
recent years, other studies have been carried out in Spain related to proposals for improve-
ment. One of them is the incorporation of field trips. For example, Morote [52] proposes a
field trip to the La Marjal Floodable Park and surrounding areas (Alicante, Spain), with the
objective of teaching the youngest cohorts about the risk spaces of this coastal area and
how to interpret the territory.
5. Conclusions
This study diagnoses the preparedness of future Primary and Secondary Education
teachers to teach flood risk to schoolchildren. The findings reveal that the majority of
the participants in the study did not receive training on this topic during their school
and university education. However, we should point out that this training improves as
students progress through their education stages, specifically for the MAES groups as they
are graduates of disciplines in which this topic is usually addressed (Geography, History).
The results also show that the information transmitted in the different education stages is
not sufficiently effective so as to create awareness of the risk and transmit it to the students.
The study finds that the future teachers finish their training without knowing how to teach
these contents on flood risk. In the case of this subject, a situation arises whereby the future
teachers are trained in “the teaching of nothing”; that is, they can implement many learning
strategies and cognitive processes, but do not know the contents of this topic or how to
teach them.
In the future, the teaching of flood risk will be contingent on: (1) the efforts of the teachers;
(2) the specific training based on training courses for working teachers (CEFIREs-Centres of
Training, Innovation and Resources for Teachers); and (3) the transmission of these contents
based on the information provided in the school textbooks. In relation to this latter aspect,
some authors have highlighted the menace of not making an appropriate selection of the
contents to teach in the classroom related to natural risks and specifically floods. This is
because of the lack of rigour of the majority of the textbooks when addressing climate change
and atmospheric hazards and because they are influenced by the media [22,23].
With respect to the problems that need to be resolved in the teaching of atmospheric
hazards and climate change, Morote and Olcina [22] explain that problems still persist
due to a lack of scientific rigour in this topic because: (1) in Geography classes, the text-
book continues to be the main resource used. Moreover, they are characterised by their
limited scientific rigour and being notably influenced by the media and by excessive catas-
trophism when analysing this topic; (2) the media notably influences teachers’ conceptions
of information on climate change; and (3) teacher training in this topic is limited.
With regard to the proposals for improvement, one of the features that define the
participants of the MAES, in comparison with what is learned in the Education degree,
is their low level of pedagogic training but their high-level general training in a specific
discipline. This has influenced some of the proposals such as the resources related to real
experiences or responses about not knowing what to propose. We can also observe that in
this group no proposals were made related to drills or talks by experts. This could be a
positive response in the sense that, as future teachers they regard themselves prepared to
carry out these tasks in the future, although they lack training. On the contrary, these types
of responses (talks by experts, the viewing of documentaries, etc.), are usually proposed
by the students of the Primary Education degree as they do not feel enough prepared to
address such specific topics related to Geography [65].
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Now that these results are known, the universities should implement different action
measures in order to improve the training since: (1) the current educational legislation
establishes it; (2) it is a priority topic that will become even more prominent, according to
the climate change scenarios; and (3) not being prepared usually leads to the recurrent use
of the textbook which, as we have seen, is not usually the best source for training in these
issues of climate change and associated risks.
To improve the knowledge of the training about floods it is necessary take into
account different actions. Firstly, teaching with the “OIL” proposals (“Imagination” plus
“Originality” and taking in to account the “Local territory”) [23]. This causes the student’s
motivation to learn to increase. Secondly, teaching taking in to account the vulnerability
factor. We can see, recently, some examples in central Europe and Asia with the floods with
hundreds of fatalities due to the increase of the urbanisation and population (increase of the
exposure), and without forgetting climate change. For decades, different authors have been
highlighting how today’s society is a society at risk [68,69]). Authors such as White [70]
note that without humans there is no risk. Therefore, when the concept is taught, it should
take into account the human factor. Wisner et al. [71] argue that the risk equation (R) is
composed of: (1) the physical factor or hazard (P); and (2) the human factor (vulnerability)
(V) (R = P · V). As well as including the vulnerability factor in the human variable, other
authors [72] also incorporate exposure, which is important for generating risk maps.
Thirdly, the importance of the correct explanation of the cold front. For example, in the
school textbooks, as an explanatory factor of flooding, it rightly states that it is generated
by the cold front phenomenon, but with no further explanation or illustrative images
such as a satellite image [22]. In order to explain how a cold front results in an event of
heavy rains, four factors must be mentioned: (1) the jet stream undergoes a rupture that
isolates a small portion of cold air from the general circulation, placing it in clearly warmer
environments; (2) areas near the Mediterranean Sea—in the late summer months, the
seawater has high temperatures, and this high temperature facilitates a high evaporation
and the accumulation of vapour in the atmosphere; (3) surface wind circulation between the
sea and the coastal areas (easterly winds in the Mediterranean region) that lead the humid
air to move from the sea to land; and (4) importance of the orographic factor (mountains
near the coast) since it forces the air to rise, thereby cooling it and, reaching the dew point,
it starts to rain. This would be a simple explanation of the operation of the atmospheric
factor (the rain episode) that should be inserted, with the use of figures and diagrams, in
the analysed topics on Climatology.
Therefore, this poses a considerable challenge in the Spanish education system to
improve the preparedness of future teachers who, in short, will be those who train and
raise awareness among the new generations about this global phenomenon. As a limitation
of this research, however, we should indicate that the small number of Geography students
has prevented us from carrying out a more detailed analysis in this study that would allow
us to confirm whether there are differences both in the training and in the proposals. This
constitutes a challenge for future research. A second challenge would be to analyse how
floods are explained in schools based on surveys and interviews with active teachers.
To conclude, we should emphasise that education is a fundamental pillar when con-
templating the vulnerability factor as a better-trained and more aware society with respect
to risks can be even more valuable that certain structural mitigation factors (infrastructures,
etc.). However, as the results of this study show, there is still a lot of ground to be covered
in the field of education so that it may become an essential tool to generate a society that is
more resilient to climate change [26–28].
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